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(54) OPTICAL CROSS-CONNECTION AND 

WAVELENGTH DIVISION TYPE OPTICAL 
TRANSMISSION SYSTEM USING THE SAME 

(57) Abstract: 

PURPOSE: To provide an optical cross-connection and a 
wavelength division type optical transmission system 
using it capable of reducing the number of required 
optical devices or the number of required wavelengths. 

CONSTITUTION: This cross-connection houses plural 
wavelength multiplex optical transmission lines and is 
provided with a routing part 1 and a bypass part 2. The 
routing part 1 switches the wavelength of optical 
signals which arrive in the active wavelength to the 
desired wavelength of a desired outgoing highway, 
converts the wavelength of the optical signals made to 
flow through the transmission line to the reserve 
wavelength, bypasses them to a normal route, returns the 
wavelength of the optical signals which arrive in the 
reserve wavelength to the active wavelength and 
switches them to a prescribed route. The bypass part 2 
switches the optical signals which arrive in the reserve 
wavelength to the prescribed route in the wavelenth as 
it is. 
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40 [0 0 7 5] — 3t^p^3^^h (OXC-A) 2 
2Oi0o^a*^h (OXC-C) 2 2 2 tWMO 
lHl«ftB«^ «t 19 if® * * 4 < «« A p 1 - A p4 S 
ti/cTtff^-a 1 —a 4 ft itt h (OXC- 

B) 2 2 n:AW5^ ^>T^^«a5 2S:iii9. M'^ 

1 (Ol) CHi^^tL^ 
[0 0 7 6] Wh. s<*%$2f>mi 5[C^k-t^4^ 
A<7?«figrfcS»^(t «t A^^-f^^ 

-f2 (12) tHlM!>x^l (O 1) ra^«ME$lXfc 
^JfiEfiStR7>r^^MWF I L^iffiO, StfiApl — Ap4 
50 (Oftff-^a I —a4 faW'W £*>f 1 (Ol) fC/±J^^ 
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[0 0 7 7] '<4'<xU21>m 1 6\Z7rrfir<<(7 

B<Dm& (B7#i) T*fc«»^tt. AM9x>f 2 
(I 2) |:8fiSjxfc*ftgIR7>fy^MWF I Ltf> 

y^7^«tft^.pl— Ap4<^3t{f*a 1 — a 4 &?<f)£tl 

[0 0 7 8] 5S^, ^^7tC*5^T. Z&ftA. 

pl~Ap4C0*ft#*a 1 ~a4 SrW^>f l>3i>r 1 (O 1 ) 

[0 0 7 9] #C^T% 0 1 4trMl9tftPJ^-^<h, 0 14 
(i. ^n^^^h (OXC-C) 2 2 2J£*3tt5^ 

(OXC-C) 2 2 2©A/^-)x^4 (14) 
11, jRg^sl—As403tfg-S-cl ~c4 irKfiApl— A 
p4607tff -^a 1 — a 4 7^A^£*L£ 0 

[0 0 8 0] tftAsl- ;ts4<D?£ff-^c 1 — c4 fci, * 
^ 5,^ni^ yhSE6 1 — 6 4&t>*S E 7 1 — 7 4 S: 
iif9. m^f£:n>f 2 (02) f^fcH^tU Tfe^n^^ 
h (OXC-D) 2 2 3t'ft7^9o 

[0 0 8 1 ] —^7, JStS Apl~ Ap4<^3tfS"S*a 1 — a 4 
f*. ^-fyf^l/^FSE8 1- 8 4MSE9 1- 
9 4KL«fc9. jKgAsl—As4trS**tt-C. W^>T!>3i 

>f l (Oi) Kffi^/SitSo W^V^J 

1 (Ol) ^W^£;JxS*{f-^a 1 -a4 fi, ft?u* 
= h (OXC-E) 2 2 4^PJit^5C<t^HgT* 

[0 0 8 2] HI 7(1. &S^^#ffi£0iJ£^LTV> 
So Bi7|:*3^t, (a) (omm^M^-^¥-( 
K (LD) S:^<— ^^LfcRfi^ftSt^t^fcSo ¥ 

So 

[0083] iai7 (b) <nmm±. ?t • 
ism (o/e) t^raca6fiLD(Oji:K«iB^J:««« ■ 

(E/o) ^IfiRSLD^aAi 

[0 0 8 4] 017 (c) CDWfiJcfl, O/E, «T 

«&fi L D t LiNb0 3 (LN) ^P^ffl^fc^Sl^P 

SKS:»J»i-Sr iTaSfiS:^*— ^^LTV^S 0 
[0 0 8 5] — *\ Stfi^/i'* F I UnHgUTfi. R 

[0 0 8 6] Sfc. ^jRS3StR^-f /l^^MWF I LKBI 

TA5J:9*7^^t'M^5 0 
[0087] 018. 019 {cte^rti-frti'MJit® 2 1 2 
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(0 2 l#fig) , JfA£(S2 1 3 (Bl#B) cDffif&m& 
7fk-t 0 0 1 8tC*3^T, 5>tt9B2 1 2-m, #A'W £ 

TFI L&iLtaa^P^3*^ h2 1 1 (02 1# 

[0 0 8 8] Sfcff A352 1 3"Ctt, Bfit^ 
h2 1 1^6©*«f «fiAo ) «r*«ffl£>*T*jBtft 
$*STCNVSILtffl^>f tC^HJLTO^o 
[0 0 8 9] B2 0I1 *m^-Wf*ai«f|J^«*«Sr*U 

AMiJt^»ft7^y^TF I Lk^e~#— 2 0 1 — 
2 0k^ftiU mJlMz*I&feg;7 4/U#TF I Li: 
^e~^— 3 0 1 — 3 0 k 
[0 0 9 0] *r^& — 2 0 1 — 20 k&0*3 01—3 0 

[0 0 9 1] 021, 0 2 2 Ji. ^rtt-e^gfffi* 

[0 0 9 2] ^ttfeOB8«ia^e>fc)^»5«t 
C0«^cT-fi, ^CO^^^At^Wric (03 7#BS) (-it 

So ^/c$e*C0^^^BcD^fi)c (0 3 8. 0 3 9#BS) 
[0 0 9 3] 02 3 li v 040 OtS*fi»]^*ri£-r5** 

30 >f^c-D T*&S 0 0 4 0<DV£M<Dmj&btk1&-fZ> 

7f 2 6 2 3 n £ ltl/^ a 

[0 0 9 4] ^tbfi«^»lfP0»]T*iftW-r5^>r^^8P2 
^i^tt/c^i:t-J:S 0 'W^g|$2£rl£tt7cr £T\ 0 

^2 6 1 CAot< S*{f^m^, H^g^locD)t 
^^f y^2 6 3traTVK3fcff^*^PJ^^2 nift 

f 26lC2n(Z)*lf^AoT<5I^t g CO 

40 ^^2 6 3tCffiTVK3te{f^imnT-fc3o * 

[0 0 9 5] 0 2 4 !EtC0 4 0 (DVt&M^Zifc-f S 
0 1 (T^/u-^-^^l SrW^UfcSiJ 
O0*J (^><^C-2) -C£>£o 
[0 0 9 6] ^COffifig^Jtriol/^Tfi, #A^-fl>3i>f^ 

6U:AAS^ 3S@ <^3fc^>r s/^ 2 6 3 <^>Hl^*ff 
50 WS^W«{^B8^6-r, 1®B ct 3^@£0#3t^-T 
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6 2 0^112 k £&5 0 
[0 0 9 7] ft, ±HEEI2 3, 13 2 4 fC&l^T, Vtlfc&l 
<D[1|4 0^i££-tt:T, SfflftfitLTAffl-^ffn, ^ 

(£>E1 2 3 Wffif^BlM Lfc3lli(B0»Jtr*5*-J-5a.ffljKfi A Si- 
ASn, iHli£fiAPl~APn£|liJ£T*&5o 
[0 0 9 8] L/^oT, 2 02 4^)*% 

W^Lfc^?^-^^ 1 Srfflt^T, »coia 2 5^*5 

CD ^J£#tJ Cl «t ft 6 ^ffl Kft A S 1 — A Snte A VI ~ A ffn tC , 

[0099] jg^, &t (d~z /i-y /i/—?- >y<DW)if mm 

(Dffi& (^>r^C-l) CSJSLt, 0 6 1:^^^ 

[0 10 0] B2 5CoV^ H4 O(Ot^*0i]tC>Pff^-r 
5 #3691 f- Lfctf 5 5 ^-v ?U l &t>\ /W^-Xgi* 2 

[0 10 1] EH*>. El 2 SKja^T, 3t^D^=^^ H 
(OXC-A) 2 2 0^b3t^P^=i^^ h (OXC- 
C) 2 2 2, (OXC-E) 2 2 4^iffioTSffl 
<0&g (Awl, Aw2) T**{f-g- (al , a 2 ) SriUft U 
TV^BfM, 3fc^ C3*:a*^ h (OXC-A) 2 2 0t 

(oxc-o 2 2 2(Dffi<Dft&mmzmm&&$tit 

[0 10 2] ~<9^3\ ftfu^n^? h (OXC- 
A) 2 2 0, te^m<D&m (AR1, A R2) £:<£oT#;^ 
u^n^^h (OXC-B) 2 2 1 $rgft Lt)t^ 
= h (OXC-C) 2 2 2(C*{S-^Srif|eI$-frS 0 

[0103] J;ot^D^^^^|> (OXC-B) 2 
2 1fi, Tt^PX^^^h (OXC-A) 2 2 0*Pfb?> 

(OXC-C) 2 2 2(:^fflt5 0 Sfc^*;^ n*=i* 
^ h (OXC-C) 2 2 2(1, jfc^ n^rn^^ h (OX 
C-B) 2 2 l^^CD^{i^S^?tm^KSARl-A 
RnS:mfflOiBifia.Wl~AWntcSb-C3t^ n^n^^ h 

(OXC-E) 2 2 4Kaia-r5o 

[0 10 4] ±ffi<Z?«t MS, El 2 6 —El 2 8(C 

-ttt-etL^i", $t#xi?szx*t Y (OXC-A) 2 2 
0, (OXC-B) 221, (OXC-C) 2 2 2 mfc 

— ^v^gtfi (^t/c-i) <£>Ebfm&a, El 

2 9 h (OXC-B) 2 2 11: 

[0 10 5] Wh. ±? b (OXC-A) 2 
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2 OCO-#gOA^5SfC^Id§§2 6 5 £ril ITA^tS 
m^^SAWl, AW2£>ffi-g- (al , a 2)f*, :?>f/U^2 

#*>T iSI^'fyf 2 6 2©-f| 

>f s/^2 6 3«r»iBU *tffi"t-5ififi3E»3S2 6 4 to 4 
SB^SESIEftS^iO^HiSEfiARU AR2d^&£*L 

[0106] — Jj^ ftfax**? b (OXC-A) 2 
10 2 0^=*B<OAyjSS(cA^"t-5a.fflfifiAWU AW2CO 
ft-^ (bl , b2)fi, Zt@(D^>f 5/f-2 6 20lS 

y^2 6 3«riiiSU ^t^MfM2 6 4<£> 

4«B<^iKS^}feS^J: 9§iffl$£SAWi, AW2(D**-c 
«?r&»2 6 6 <H&THJ^£*l£ 0 
[0107] 3fe^ n*=i*^ h (OXC-B) 2 

2 U£:fc^TJ±, W\m^—Wtn(Dyt^^ 6 1 CO^ 

s/^^A^-rSSfflKSOAWU AW20{f 
(bl , b2)ii, afflStfi^AWK AW2<D££H&g 
20 (Djt*-< ^f2 6 3 <£>H#B yfSrgtttl^S 

[0108] £fc, — SB >f y^2 6 1 C0K#g 

(cl , c2)fi, fSfflftfiiOAWU AW2CO£l£ — &B(D 
3t^-f s/^2 6 3 0-Sic07tx^ y^^mxmti^fL 

[0 10 9] — ^T, ^HBKSARl, AR2^«*n. * 
^n^rn^^f. (OXC-B) 2 2 1 A^J £ *l5{f -g- 
(al , a2)(l, /U— ^^^jRJl ®g(^*^-f s/^- 
30 2 6 lt'llJi^n. ^^-<^<^glS2 (rA^?^tl5o EI2 9 
^r^K-r^^^ ^{ffiffiSARU AR2(Dm-^- (al , a 2) 
(j^ y^-f^^^gi5 2COA^2trA^lL, Hi 2 9 COffl^rt^ 

fi-C^KrW^^n, a*=i*? b 2 2 2CfR]tt 

[0 110] IC, EI 2 8 \C^Jt? u^m^,^ (o 

xc-o 2 2 2 t^^Tte, mmvAJimzyt? 

3^^221 ^^^^ffl^S AW1, AW2C0m-^- (c 1 
, c2)t, ^-f^^«fP2S:iiia$ixfc^<iB«Efiom-g- 
40 (a 1 , a2)dSA^-rSo 

[0111] rcort, m/fi&ft AWl, AW2cO{f-^ (c 1 
, c2)(i, *H^ttI*iB3&^afflft*AWl. AW2<0* 

*^n^=i^^h (OXC-D) 2 2 3 {^Iftrtttl^ 
$tl^ 0 — ^, ^fiSiKSARL, AR2C0{f^-( al , a 2) 

affllftgAWU AW2tCl£}&$*LT, 
P>*^n^=u^^h (OXC-E) 2 2 4ir^]ttU^^ 
tl5 0 

[0 112] Lfc^oT, ff^-( a 1 , a2)ii, ft? a 
b (OXC-A) 2 2 0 i (OXC-C) 22 

so 2 tm<D&mm%mz.frfrt>b-r, b 
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(OXC-A) 2 2 0^P>*^P73*^ h (OXC- 

e) 2 2 4^eai"*-5w«t35s^rfi6T*fc5o 

[0 113] JEfc* i25l:J;^ ±iB<D«KKW Lfc 
»SSI0©»f^«»J(i, 0 3 0-B3 2 tr-tn-ett^i". 
*^n^3^^h (OXC-A) 2 2 0. (OXC- 
B) 221, (OXC-C) 2 2 2K*3tt5A'— 
g&l (9470-2) 03 3K^ 

i\ * h (OXC-B) 221 

Z>'*4'<*&2 (*>f:/B) £ffil^-T\ £TF<£><fc 

[0 114] Hl*>, 3fc^n*=i^ h (OXC-A) 2 
2 OcO-#gOA^I)ffi^^iB^2 6 5^iiLTA^I-r^ 
SJB&fiAWU A W2<Z>{f -*§- (al , a 2)1*. {f^ai £ 
ft ^a 2 tC^rtib^ -ttl-eiX7>f /U^ 2 6 0(D— #g 
£ Zl#B<£>:7-<f /^SrilS, —gcB&ytX^ 26 1 

Itl^^ 2 6 2<7>— §BG93fc^-f s^KA** 
Mf-. Hil^'l' s/^2 6 3(7)— £ Zl# 

-f s>^e>#JS^3SEK£«H&2 6 4t- J: D^tftSftA 

[0 115] — ^\ 3t^p^3^^ (OXC-A) 2 

(bl , b2)f*. -&B<Z>3fc*>f s/^2 6 2tf>-# 
l^^f y^trA*i"5o M^. Efii^^yf 
2 6 3SriiiSU »l£i-Sififi^lftS2 6 4<73 4#BO 

6 6 £igTtti;>7£2x5 0 

[0 116] jt^n^s^^ h (OXC-B) 2 

2 iK*5^TJi, |P]«^z:SB(Z>A*«i^e>A^)Six6 

^.ffliKSAWK AW2<Z>{f*§- (bl, b2)fi, 7^/1/? 2 
6 0, — &B<Z>jfc*>f yf2 6 1 ^A^J^tt. "J£BCD 
3fc*>f 5>^2 6 2 £rii!K HK£.ffl«fitf>AWU AW2CD 
t^r^i^^'7f2 6 3, «fiW2 6 4^r 

[0117] By#a^A*ss^&»ia«2 6 5^ 

ffiLT-&g<03te*-f s>?-2 6 1. t-A^-f S^Ul^S 
<£>AWK A W2C7){f ^- (cl , c2m. lUfil^Sfflififi^ 
AW1 N AW20**:E»B<Z>jte*>f s^2 6 3. 
^2 6 4SraL"C-#B^W^«S:ftTffly3Sn*o 

[0 118] -^T, ^ffi&ftARU AR2^S«*ix. 3fe 
^njx=i*^h (OXC-B) 2 2 1 A.?J £ tl^ff 

(a I , a2)Ji, /u— ^>^SfBl©— aB<Z?3t^-f s/^ 
2 6 1 T1fill: £ *U 'M'^I^KA^ixSo HI 3 3 
SrftfiBi-Si:, ^tfiStfiARU AR20>ff-& (al % a 2) 
(i. /^/^lfii2(DA^2f:A^U i3 3<Z)»ll 

b 2 2 2frfattb;ix5 0 
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[0 1 19] 51 HI 3 2t^7F-f-^;^ n^a^h22 
2 M&^Tte, »EgoA^J«S^6^iaS2 6 5*iiLT 
A^£*l£3fe^ d*=i*^ h 2 2 1 ri»e><Z>g,ffliKfiAW 
K AW2C0m-^ (cl , c2)t* 'W'**SB2£:iiifl£ 
tbfc^ffi&S^ff^ (al . a2)^SA*-r5„ 
^fflttfiAWU AW2COff^ (cl , c2)fc*. m~(Dttit} 
iS^ba.fflftfiA.WU AW2<7)££, 3t^n^3^^h2 
2 3tC[R](ta^**tSo — "HBi&fiARU AR2c7)jf 
a I . a2)(l iKS^»»2 6 4-CS.ffliBEfiAWU 
10 AW2tcS»*ttT. »— <OWy33B^e>5t^o^=i^^ h 
2 2 4(crpj*ttB^*ix5o 

[0 12 0] Lfc^oT, ff^H a 1 „ a2)fi, n 
^3*^h 2 2 0i 2 2 2 ^r^^e^SgPtS^^^b 

4 (^^3 ~ t tfSWTfiB-eS>5„ 
[0121] j*L HI 2 3 7I/MHI3 3 K^T. 

^2 6 4ii, hi 1 7x~mw L,fztmmKffif&$i%z><D 

X\ JEfc5KUHte. Mt^o 
[0122] RK. B34li, HI 4 0 (DiS*«^^*riC 
20 Hi2 3^^^^^^"^>^gPlO^JS^J1S 

[0123] r<Z>H^?>t>a*$tL5 <t *3BW<E> 

HI 2 3 Ktsh-#«w<z>^— i ^lfct««/£-e 

[0124] 

30 ^ffl^^-r^fifB<0 2 03&*P>«fiKi-sri:T\ 

W"T^o Lfctf*o-C\ ux=i*# b&m^1t 

[Hll] **M^Lfc^9*:^o^=3^^ h^SfilMic 

[HI 2] HI lco^-^>^ffl^«ricCT (^>f^A) 

[HI 3] HI 1 <0^—^>^<Dm^im (f'fZfB-l) 
40 Sr*i"ig-C*)5 0 

[HI 4] mi<D/l>—T>m<Dmffc&\ (^-f^B-2) 

[HI 5] ^>f^B<offira»Wffi*fflIi]KS:*'t-H"C*> 

[HI 6] HI 1 ^^fl5C9«^M (^-T^A) ^^-r 
8t'fc5o 

[HI 7] HI 1 <D'<^< s<x&<Dffif&M (^>f^B) ^r^-r 
HlT'fc^o 

[HI 8] ^«3«fiS:fflt^-fe:/u^fc-y > ^(7)B!if^0iJHI 
50 T**>5o 
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[09] HScO^-f^ACO/l — ?~>y&2 2 0<DW}ftM 

*mn-tz>mx&z> 0 

[0 1 0 ] mS<D^^^A<D/l— J->y$$2 2 1 <DW)i¥ 
[ill] mS(D^^^A(D/U—^>^^2 2 2<DW)ft 
[0 12] m8(D^-f^B<D/U— 3->?U2 2 0 (DWlfc 

&izmw-tz>mx&z> 0 

[mi 3] ms(D^^-^s(D^—^>^U2 2 KomiP 
m&mw-tz>mx&z> 0 

[Hi 4] m%<D# ^-f&Ol/ls— ^>i?$$2 2 2<DW)ft 

m*mm~tz>mxibz> 0 

[mis] ms<o# j ~t a<ds<-< s<*&(DW)i¥m*mw 
-t&mx&z> 0 

[Hi 6] mS(D^^Cz/B(D^ s<X*$(DW)ftM$:mW 

[eh 7] $L&m&^<Dffi&m&mji-tz>mxjbz> 0 
mis] ft^<Dmf&m*mwirz>mxihz><> 
[mi 9] n Ai$<Dffif&m&mw-tz>mxhz> 0 
[020] Km^mWimi$<Dm&m&mw-fz>mx3b 
5 0 

[02 1] jff**^^^ ^offl»cS:tt:«"rSH«H-e*> 

[0 2 2] 0fiHfi«»SrH:«i-SH«H-C*>5. 

[0 2 3] ai©/^f>^»©M« (^-rrc- 

1) Sr^-ria-efcSo 

[024] 0 (^-r^c- 

2) S:*-rig-Cfc5o 

[0 2 5] ^-r ^.cco/u— t — 
[02 6] *>r:/c- i (D/u— ^>^aymf^m (ox 

C-A) ^^fit'fcS, 
[0 2 7] ^>T^C- 1C0/U— ^V^WOlbf^CT (OX 

c-b) ^^tmt'$)5 0 

[0 2 8] P^zfC- 1 <£>/U— ^>^SUO»ifp«»J (OX 

c-o sr^-rig-cfcSo 

[02 9] 0 2 5tZ&\,*Xm^1t*>C7As<'('<X&<D 
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SJjff^J (OX C-B) ^/FtlT'fe^c 
[03 0] ~7C- 2C0/U— ^v^olbff^j (OX 
C-A) Sr^i-Ht?fc5o 

[03 1] ^-f^C- 2^/U"^>^/g|5^®tjf^0iJ (OX 
C-B) ^tit'fcSo 

[03 2] ^-r-7 P C-2 0/U-^>^gI5(7)K)^J (OX 

c-o £^-r0-e&6 o 

[03 3] 0 2 5tC*JV^TfflV^^^^Bx<-<^fflO 

»f^j (ox c-b) 

[03 5] *fia6^^^A^fr«figS:^-rBlT*fc5o 

[03 6] j-m&&*m^^tz± t-i) >?<dwm& 
mj)~tz>mxfoz> 0 

[03 7] t£*<Z>3t^n;*3*^ h(7?«fiK0iJS:SlW-f-5 
0T-fe5o 

[03 8] |£3fe<E>3t^ n*=i*^ h<Z>«j£M ;/B 
- 1) «r!MH-5H-e*>£. 
[03 9] P^=^^ hOSIfiKW (^^B 

20 -2) ^t^iT'fc^, 

[040] '&m<D%:# b<Dffif&M (9 4 7 

C) SrttW*-Siat»«>So 

2 10 n*=i^ h 

2 11 n^=r^^ h 

2 12 

2 13 If AW 

1 /W— ^-^^ffi 

2 /M'^&B 
30 3, 4 1J^=7 

2 1 Kfi^^f ^ 

3 0, 3 1 *>f s^^E-v^a.— /u 
T F I L *TS:7-f A"* 

F F I L H^7-f yu^ 
TCNV Br*«tft*«HS 
SE 

MWF I L ^KSil^^^/U^ 
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